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so there is an extremely wide margin for improvement in the saving of power from the basis of 1 Ib. of copper per kilowatt-hour.
During all these tests at the Denver testing plant, the same solution was used; it was never purified, nor has any acid been added since the first test, over two years ago. The tests were made intermittently during that period. The Acheson graphite electrodes used during these tests have never been replaced and, in fact, do not show any perceptible wear. Comparative tests were made with and without diaphragms, with the result that the diaphragms have been permanently discarded.
The cost of power varies greatly in the various copper-mining districts of the world. In large installations, under ordinarily favorable conditions, there is no reason why power should not be produced for $50.00 per kilowatt-year, either with hydroelectric, gas, and possibly steam installation, assuming that for gas and steam the power is located at the railroad and the power transmitted to the reduction works. In one of the large typical hydroelectric installations in Colorado, the power costs approximately $25.00 per kilowatt-year, with an installation of several thousand kilowatts.
On a cost basis of $50.00 per kilowatt-year for the power, the cost per pound of copper for elcctrodcposition, on a basis of 1 pound of copper per kilowatt-hour, would be 0.58 cent, and for $25.00 per kilowatt-year it would be 0.2S9 cent. It is reasonably certain, however, that even these costs can be cut in half with further information on the process as to the best working conditions. In this connection it must be remembered that the power consumed also regenerates the acid, so that the cost of 0.58 cent is comparable to the combined cost of acid and iron consumed in the ordinary sulphuric acid process.
The electrolyzers are entirely automatic. No diaphragms are employed, and the cells require no further care than to remove the granular copper at stated intervals, which may vary from a day to a week, or even more. The acidity of the solution is also easily regulated. The amount of acid regenerated is at least twice that combined with the copper. Presumably the acid consumed by the matrix of the ore is a constant factor; that is to say ore containing 1 per cent, of copper will consume about the same amount of acid clue to foreign substances, such as lime, as ore from the same mine having 10 per cent, copper. A 10 per cent, ore, containing 200 Ib. of copper, will regenerate 5GO Ib. of acid, whereas a 1 per cent, ore, containing only 20 Ib. of copper, will regenerate only 56 Ib. of acid. It is, therefore, easy to regulate the acidity of the solution by regulating the quality of the ore, although other means are easily available.
* it was clearly established in the tests in electrodeposition that the efficiency drops quite rapidly as the solution becomes impoverished in copper, and if it is too highly acid. In some of the tests the solution.agms could very likely be made of Refining) p. 255. as to the probable cost of handling Ray ore by wet concentration in the mill at present tinder construction led to the following figures:ea exposed to condensation in such a small plant, as compared with one which might be designed for commercial purposes.
